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Background: Ejection of blood from the left ventricle generates a pressure wave that moves forward through the arteries at a velocity that is a 
function of arterial pressure. This study evaluated if timing information from the heart’s electrical activity and an extravascular, subcutaneous optical 
sensor could be used to estimate arterial pressure. A cuff-less, implanted system that makes automatic arterial blood pressure measurements may 
facilitate improved monitoring and control of blood pressure.
Methods: Eight canines were anesthetized and implanted with subcutaneous photoplethysmographic (PPG) sensors probing densely vascularized 
tissue in dorsal sub-adiposal locations. Each sensor contained a wavelength of light strongly absorbed by hemoglobin and a photodetector. A data 
acquisition system recorded optical sensor waveforms, along with intracardiac electrograms and reference aortic blood pressure via Millar catheter. 
Infusions and bolus injections of vasoactive drugs were used to modulate pressure over a four- to six-hour experiment. Pulse arrival time measured 
as the time from ventricular electrical activation to mechanical systolic pulsation as measured by the optical sensor, was used with additional 
morphological and derived PPG signal features for cross-validation linear regression to estimate pressure with two-point calibration. Pressure 
observations and estimates were made on groups of 20 beats.
Results: Baseline systolic and diastolic pressures (mean ± standard deviation) were 88 ± 6 mm Hg and 58 ± 6 mm Hg. Drug-induced changes 
caused systolic pressure to vary from 72 ± 7 to 168 ± 34 mm. Diastolic pressure varied from 42 ± 5 to 118 ± 28 mm Hg. Using any single PPG 
wavelength, mean and standard deviation of estimation error compared to catheter pressure were -4 ± 14 mm Hg for systolic blood pressure and -3 
± 12 mm Hg for diastolic blood pressure. Systolic estimates were within 10 mm Hg for 43% of observations; diastolic was within 10 mm Hg for 59% 
of observations.
Conclusions: Timing information present in arterial pulsations at a subcutaneous site was used to estimate arterial blood pressure acutely with an 
optical sensor throughout a range of drug-induced cardiovascular changes.
